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This paper examines agricultural development issues in the semi-arid 
region of Uttar Pradesh, India's largest state. It makes a comparative 
study of the process of agricultural development in five districts under 
the DPAP (which come under ICRlSAT's definition of SAT) and in five 
adjoining districts. The study encompasses two time phases representing 
the periods before and after the "green revolution." The authors examine 
differences in crop output growth, inter-district differentials in growth 
in terms of output as well as components, and identify major factors 
associated with such differentials. They conclude that while massive 
public investment in irrigation would offer a sure long-term solution to 
problems of agricultural development in the SAT of U.P., it may also be 
essential to develop a new dry-crop technology which provides higher 
yields. 


* This paper forms part of a larger study on Growth and Structure of UP 
Agriculture, in progress at the Giri Institute of Development Studies, 
Lucknow. The authors want to record their gratitude to Dr. T.S. Papola 
Director of the Girl Institute, for his suggestions on an earlier draft 
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In Uttar Pradesh (UP), as many as 20 districts have been identified as 
semi-arid by a task force of the Government of India^. As they account 
for about kl percent of UP's gross cropped area (1975~76'), the performance 
of these districts significantly contributes to the stability or otherwise 
of agricultural production In the State. Five of these 20 districts — 
Jhansi, Jalaun, Hamirpur and Banda from Bundelkhand, and Mirzapur — have 
been adopted by the State Government for the Drought Prone Area Programme 
(DPAP) . These semi-arid areas have only recently begun to engage the 
attention of policy makers and social scientists, probably because the 
new agricul tural strategy has hardly offered any benefits to them. 

In fact, the new technology has helped mainly regions with favorable 
factor endowments and higher growth potential, thus accentuating the 
disparities in agricultural development among different regions and 
districts of the State. 2 However, the disparities in agricultural deve- 
lopment become more pronounced for the semi-arid region, as the risk 
involved in agriculture is quite high due to low rainfall and irrigated 
area. This, coupled with the farmers' tendency toward risk aversion, 
leads to underinvestment in agriculture. 3 That there had been substan- 
tial decl ine in productive assets during drought years and slow recovery 
of such assets in postdrought periods,^ supports the hypothesis that 
there is a strong risk-induced tendency toward permanent underinvestment 
In drought-prone areas5. For this hypothesis to be valid, however, we 
need to study the pattern of investment on different components. For 
instance, Investment in irrigation maybe low in the semi-arid areas due 


1 See "Interim Report of the Task Force on Development of Semi -arid/ 
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to lack of availability of groundwater. On the other hand, the invest- 
ment In tractors may not be low, because the sowing period is quite short 
owing to the uni Im I ted number of rainy days and the success of the crop 
becomes largely the function of the farmers' capacity to complete the 
sowing operations^ in the available time, which may induce them to 
acquire tractors,® 


An attempt has been made in this paper to verify the above proposi- 
tions in the case of the seml-arld region of Uttar Pradesh by making a 
comparative study of the performance of agricultural development (as 
shown by crop output growth and Its components) in the five districts 
under the DPAp7 and in five adjoining districts, in two phases covering 
the periods: 1962-65 to I 968 - 7 I and I 968 - 7 I to 197^"77. These periods 
were chosen to represent the pre- and post-green revolution periods 
respectively. The specific issues examined in this paper: (i) what Is the 
magnitude of the difference In crop output growth in these areas between 
the pre- and post^HYV periods? (II) how do inter-district differentials 
in growth, not only in output but also in its components, l.e. area, 
yield and cropping pattern, compare between pre- and post-HYV periods? and 
(Iti) what are the major factors associated with inter-district differentials 
in the growth of crop output? 

SEMI -ARID DISTRICTS IN UP 

The following are the 20 districts identified by task force as semi-arid 
rainfall farming areas; Agra, Bijnor, Badaun, Moradabad, Shahjahanpur, 

Kanpur, Fatehpur, Allahabad, Jhansl, Jalaun, Hamirpur, Banda, Ghazipur, 

Unnao, Sitapur, Hardoi, Kheri, Hampur, Mirzapur and Bareilly. When these 
districts were included In the semi-arid category, the extent of irrigated 
area in each of them was less than 33 percent. But since then sizable 
Increases have taken place in the irrigated area in most of these districts. 
For instance, only 22 to 23 percent of cultivated area was reported under 
irrigation for Bijnor and Badaun districts according to the Task Force, 

By 1975-77» the irrigated area In these districts had increased to 38 to 
ifO percent. 


Jodha, N.S."A case of the process of tractorizat ion", 
Political Weekly , Vol.lX, No. 52, December 28, 197^. 
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These five districts, are the only ones which are included in 
definition of the semi-arid tropics of UP. 
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But in the five DPAP districts included in this study - Jhansi, 

Jalaun, Hamirpur, Banda and Mi rzapur ' rai nfal 1 is low, ranging from 
851 to 946 mm, and the irrigated area is also still quite low, ranging 
from 15 to 24 percent. These districts form a contiguous area and are 
among the most backward. 

For comparison, we have also analyzed the performance of agriculture 
in the adjoining districts of Etawah, Kanpur, Fatehpur, Allahabad and 
Varanasi. In terms of rainfall, these districts are more or less at par 
With the drought-prone districts (between 752 to 1052 mm.), but have higher 
irrigated areas ranging between 34 and 55 percent. They do not come 
within the definition of semi-arid tropical areas used by ICRISAT. A 
comparison between these two groups of districts may bring out some of 
the factors associated with intei — d istrict differential s of crop output 
growth. 


CROP OUTPUT GROWTH: COMPONENT ANALYSIS 

The growth of crop output and its components: area, yield, cropping 
pattern as well as their mutual interactions, have been analyzed with 
the help of an additive decomposition scheme (the details of the 
decomposition methodology are given in Appendix i). The compound 
annual rates of growth in crop output during 1962-65/1968-71 were 
higher, ranging from 0.71 to 2.73 percent, than they were during 1968-71/ 
1974-77* when growth rates turned out to be negative, ranging between 
- 0.56 to - 2.25 percent in Jhansi, Hamirpur and Banda districts, and 
positive in Jalaun and Mirzapur districts at 1.14 and 0.87 percent 
respectively. Except in Jalaun, where the growth of crop output was 
higher in the later period than the earlier period the crop output 
showed a declining trend in all the semi-arid districts. In the 
adjoining districts also, except in Allahabad the growth in crop output 
in the later period was lower than in the earlier period (Table 1). 

Thus, the period since 1968*71 has witnessed a distinct deceleration 
in growth of crop output in both sets of districts. But while the 
adjoining districts have maintained an upward trend in output growth, 
the semi-arid districts have in general experienced a declining trend 
during this period. It Is interesting to note that the growth rates in 
the semi-arid districts by and large were higher than those of adjoining 
districts in the earlier period. In Jhansi, Hamirpur and Banda crop 
output increased at the rates of 2.1 to 3-9 percent per annum, whereas 
In all the adjoining districts the growth rates were less than 1.8 
percent except at Kanpur, which has shown a higher crop output growth 


I 
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at 3.28 percent.- The higher percentage growth In the semi-arid districts 
In the earlier period is, to a certain extent, a reflection of lower base 
levels; yet it is intriguing that a general idecline set in during the 
subsequent years. An analysis of the sources of output growth presented 
in the following paragraphs may -throw some light on this aspect. 

Over -the enti re period of study, yield rather than area has been the 
major source of crop output changes in both seml-ar id and adjoining 
districts. Whatever contribution the area made was primarily during the 
period 1962-1971. The contribution of area was 9 to 23 percent positive 
in the semi-arid districts of Jhansi, Hamirpur and Banda and almost 100 
percent in Jalaun, and negative to the extent of 42 percent in Mirzapur, 
during this period. In adjoining districts, the contribution of area 
increase was positive in all the districts ranging from 20 to 30 percent 
in Etawah, Fatehpur, and Varanasi, whereas in Kanpur and Allahabad its 
contribution was negligible (2 to 5%). In the later period, contribution 
ofarea declined in all the districts (Table 2A and 2B) . 

Yield increase, on the other hand, contributed a major part of the 
output growth in both the earlier and later periods, and in both semi-arid 
and adjoining districts. In adjoining districts, the yield increase 
accounted for about 59 to 86 percent of crop output growth in Etawah, 
Kanpur, and Varanasi. In the group of semi-arid districts, its contribut- 
ion to output growth was 78, 80 , 56 and l48 percent In Hamirpur, Banda, 
Jhansi, and Mirzapur, respectively, but 27 percent negative in Jalaun in 
the earlier period, and 37 to 42 percent In Fatehpur and Allahabad. In 
the period I 968 - 7 I to 1974-77 the decline in yield contributed signi- 
ficantly to decrease in output; except in Jalaun where yield increase 
contributed to output growth, in the adjoining districts, the contribu- 
tion of yield increase to output growth was quite high, ranging from 6l 
to 110 percent. Thus, whether it was decline in the semi-arid districts 
or increase in the other districts, the output change In all these 
districts came from yield during the later period of the study. 

The adjoining districts, with more or less similar rainfall and soil 
characteristics (indicated by soil rating in Table 3) as that of the 
semi-arid districts, could maintain an increase in yield over the entire 
period as they were in a better position in terms of other resources such 
as irrigation facil ities and fertilizer use, which are the important 
ingredients of the new technology. As the seml-arid districts lack 
irrigation facil ities, not only could the yield increases from the earlier 
period not be sustained, but a dec! tning- trend set Iri during the subsequent 
years, causing a fail In output. 
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As regards the crop-pattern component of output growth, its positive 
direction is indicated by shifts from low-value to high-value crops. 

In the earlier period, the contribution of crop pattern was positive In 
Jhansl, Jalaun, and Mirzapur districts, ranging from 20 to 33 percent of 
output growth, in Hamirpur and Banda, its contribution was almost 
negl igible whereas among the adjoining districts of Fatehpur and Allahabad, 
the crop pattern contributed to output growth by about 55 to 57 percent, 
and in Etawah and Kanpur its contribution was only marginal, 2 to 5 
percent, in Varanasi, the crop pattern shifted from high- to low-value 
crops, with the result its contribution turned out to be negative though 
to the limited extent of 5 percent. 

In the later period (1968-71 to 197^-77), the contribution of crop 
pattern to output growth was more or less of the same magnitude as in the 
earlier period in all the semi-arid districts, except for Mirzapur in which 
this contribution increased from 10 percent to 30 percent. In the adjoining 
districts, the contribution of crop pattern to output growth increased from 
2 to 5 percent in the earlier period to 13 to 25 percent in the later 
period of Kanpur and Etawah. In Varanasi, the contribution was negative 
in the earlier period but became positive in the later period (61^). The 
reverse was the case with Fatehpur and Allahabad, where the contribution 
of crop pattern to output growth decreased from 55 to 57 percent in -the 
earlier period to h to 19 percent in the later period respectively. 

The contribution of crop pattern to output growth for both periods 
inthe semi-arid districts clearly suggests that wherever the shifts from 
low-to high-value crops have taken place in the Initial period, they have 
been maintained in the later period also. Thus, the contribution of crop 
pattern to output growth was maintained at the same level in both the 
periods in most of the seml-arid districts. These districts which could 
not maintain the yield level obtained in the earlier period through the 
subsequent years, were able not only to maintain the initial shifts that 
took place in crop pattern from low- to high-value crops but also to 
improve further in this regard, at least in some cases (for crop-pattern 
shifts see Appendix II). For example, in Mirzapur the crop pattern had 
a higher contribution to output growth in the later period than it did 
in the earlier period. This suggests that the farmers of the semi-arid 
region are also al ive to the objective of maximizing returns from crops 
^within their resource constraints.® However, due to the low extent of 


8 Similar observation has been made by Baldev Singh. In his study, it has 
been found that even the creation of irrigation facilities has not made 
much impact on the intensity of land use and labor input in an arid 
region. However, farmers have tried to increase their Incomes in such 
areas through crop pattern shifts from Tow value to high value crops. 
See, "Economies of Irrigation: A Regional Perspective (A Case Study in 
DPAP District Surendra Nagar)" Indian Journal of Agricultural Economics , 
Vol. XXXIII, No. 4, October - December 1978. 
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irrigated area, the scope for large-scale shifts from low- to high- 
value crops Is limited In the semi-arid districts. 


FACTORS ASSOCIATED WITH YIELD-GROWTH DIFFERENTIALS 

Having observed that yield changes have been mainly responsible for the 
changes in output, let us now look at the contribution of various 
factors in determining the variations in yield-growth. 

The factors Included in analysis here are: land-holding size, 
distribution and ownership, ferti 1 izer use, irrigation, pump sets, 
mechanical power, and density of rural population. An attempt has been 
made to examine the behavior of these factors over time In relation to 
yield-growth and also to explain the interdistrict differentials in 
growth of crop output and per acre yield mainTy for the period 1968-71 
to 197^“77. The main reason for excluding the earlier period is the 
superficially high rates of yield-growth shown by semi-arid districts 
in that period due to low initial levels, which pose methodological 
problems in comparison. In view of the non-avai labi 1 ity of data for 
all factors on a time series basis, the analysis attempting to explain 
the differentials in yield-growth has been made on a cross section 
basis. 


Landholdings: Size, Distribution and Ownership 


Average sizes of holdings were found in the vicinity of 2.50 hectares 
in the serai-arid districts as against 1.10 hectares in adjoining 
districts; land concentration ratio did not significantly differ 
between the two groups of districts; owner cultivation was found 
general ly lower in the serai-ar id districts than in others. As pointed 
out earl ier, yield-growth was significantly higher in the adjoining 
districts than in the semi-arid districts. The association of higher 
average landholdings with lower yield-growth here does not necessarily 
reflect a size and yield-growth relationship, as the differences in 
this instance are mainly due to the inferior so! 1 of semi-arid districts 
as indicated by lower soil-rating scores^ (Table 3), with higher average 


9 The soil-rating scores include degree of weathering, texture structure, 
stoni ness, sal Inity, permeabM ity, profile, natural fertM ity, see 
Shome, K. D. , and Ray Choudhuri S.P, , “Soil Ratings; Proceedings 
National Institute of Sciences of India, 1960V 
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size of landholdingSo For the same reason, it does not contradict the 
general expectation that the large-sized farms show a better yield- 
growth due to their capacity to use more new inputs initially as well 
as subsequent ly„ 

Fertilizer Use 


The impact of fertilizer use on yield-growth can be studied only by a 
crop analysis, as it is generally applied in a few important crops only. 

Due to this 1 imitation, the precise relationship between ferti 1 izer use 
and yield-growth is difficult to establish. Nevertheless, to have a 
general idea about the impact of fertilizer use on the yield-growth, the 
per hectare ferti 1 izer use for P 2 O 5 and No separately for the years 
1962 - 63 , 1969~70 and 1975“76 and yield-growth for both periods : 1 562 -^ 65 . to 

1968-71 and 1968-71 to 197^"77 were analyzed (Table 4). The yield-growth 
in the earl ier period was positive in all the districts in both categories, 
except in Jalaun where the yield-growth was negative to the extent of 0.2 
percent per annum. In the later period, the yield-growth was positive in 
all adjoining districts, whereas in semi-^arid districts the yield-growth 
was negative, the extent ranging between 0.42 to 2.04 percent per annum, 
except in Jalaun where the yield increased 1.32 percent per annum, if we 
see the behavior of fertilizer use over a period, It is evident that 
there had been a tremendous Increase in ferti 1 izer use in 1969“70 over 
1962-63 for both P 2 OC and N 2 , though the quantum of fertilizer use was 
lower in the seml-arid districts than in the adjoining districts. This 
appears to be the reason for the declining yield in the later period in 
semi-arld districts. The year 197^~75, which was bad in terms of rain- 
fall, also affected very badly the yield rates in the seml-arid districts. 
In adjoining districts, the effect of this year was less due to the 
higher irrigated area In these districts. However, despite the low 
quantum of fertilizer use, there was an increase in yield level in the 
earlier period, probably because traditional varieties of seeds were 
used to give response even at low levels of fertilizer use. The other 
reason seems to be the low level of yield initially. 

Fertilizer use in adjoining districts has been much higher for both 
P 2 O 5 and N 2 . Since the yield-growth was by and large higher in adjoining 
districts than in the semt-arld districts, it could be said that the 
districts with a. higher use of fertilizers tend to show high yield growth 
also. But the relationship does not seem to hold In a precise manner. 

It seems that a given increase in fertilizer input does not show 
corresponding quantitative effects on yield growth, probably due to 
variations in Irrigation fad l ities. 
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Irrigated Area 


Though there has been an increase in the ratio of irrigated to total 
cropped area in both semi-arid and adjoining districts, the extent of 
Irrigation is still quite low in semi-arid districts, less than 30 
percent. Therefore, whatever the increase in irrigated area that had 
taken place in 1974-77 over 1968-71, it could not arrest fluctuations 
in yield rates; in some places there was a decline in yield, despite an 
increase in the irrigated area. For instance in Banda, the increase in 
irrigated area in 1975“76 over 1969-70 was about 34 percent, but yield 
declined at the rate of 2.04 percent per annum in the later period, 
whereas the irrigated area in 1969“70 over 1962-63 decreased fay 12 
percent, but yield-growth was positive in this period (Table 5). 

Similar is the case in Mirzapur. These trends clearly suggest that a 
small increase in the irrigated area in semi-arid districts is probably 
not of much help to yield-growth. It appears that there is a critical 
minimum level for irrigated area, and only increases above this level 
would begin to show increases in yield-growth. 

Coming to the adjoining districts, it appears that the increase 
in irrigated area has to a certain extent helped the yield-growth 
unlike In the semi-arid districts. For instance, in Etawah and Kanpur, 
the increase in irrigated areas in 1969-70 over 1962-63 was higher than 
in 1975“76 over 1969-7O; the yield-growth was also higher in the earlier 
period than in the later period In both districts. In Fatehpur and 
Allahabad, the Increase in irrigated area in 1975“76 over 1969^70 was 
two to three times higher than In 1 969-70 over 1962-63 and the yield 
also turned out to be higher. This suggests that the increase in 
irrigated area has been influencing the yield-growth mainly in those 
districts where the extent of irrigated area happens to be high, 
ranging between 35 to 55 percent in the present case. These districts 
probably have an irrigated area at the level of critical minimum 
required for influencing the yield-growth. The yield growth during 
1968-71 to 1974-77 was higher In adjoining districts than in semi-arld 
districts and their extent of Irrigation was also substantially higher. 
This again indicates that the districts with a higher extent of 
irrigation have obtained higher growth In per acre yield. 

There was a substantial increase in the number of electric and oil 
engine pumps in both sets of districts (Table 5}* The availability of 
pump sets per 1000 hectares of cropped area in both the years, f.e. I966 
and 1972, was quite Tow in semi-arld districts as compared with adjoining 
districts. This clearly supports the hypothesis about underinvestmeht 
in agriculture In semi-arld areas, particularly in irrigational items 
like pump sets— probably because of the groundwater in these areas. 
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However, the increase in pump sets did not influence the yield 
growth in most districts. Irrigation through pump sets were expected 
to have a positive relationship with the yield-growth, because this 
provides a substantive type of irrigation with an assured supply of 
water at the required time. But surprisingly, even this source of 
irrigation was not found helpful to the yield-growth. It seems that 
in recent years there has been short supply of electricity to pump 
sets, which affected the intensity of Irrigation and hence yield per 
hectare. 

On a cross section basis, it appears that the availability of 
pump sets has influenced yield-growth. This could be seen from the 
fact that in the adjoining districts, the availability of pump sets has 
been much higher than in the semi-arid districts and these districts 
have also obtained higher yield-growth in the later period i.e. I 968 - 7 I 
to 197^"77 than the semi-arid districts. It may be mentioned here that 
the relationship does not seem to hold on a temporal basis, probably due 
to the constraint of electricity supply to pump sets mentioned above. 

Tractor Use 

It has been observed that the regions which have appropriated the bulk of 
gains' of new technology, have started using tractors, resulting reduced 
employment per unit of output. But since the new technology has also 
helped the more intensive use of land, it has resulted in greater employ- 
ment as well as an increase in the earnings of agricultural workers. But 
in the drought-prone districts of UP a declining trend has been observed 
in crop intensity. Therefore, it is surmised that tractor use in these 
districts might lead to a decrease in employment and total earnings of 
agricultural workers. Despite the low density of population in drought- 
prone districts, there are no opportunities for employment except agriculture 
In such a situation, agricultural development alone provides the main 
source of income and employment for people, at least in the short run. But 
the' scope for Increasing output, employment and incomes from agriculture 
is also limited in these areas, particularly In the absence of crop tech- 
nology suited to their conditions. 

The availability of tractors per 1000 hectares of cropped area 
(Table 6) indicates that in this respect the serai-arid districts are by 
and large at par with adjoining districts. This supports the hypothesis 
mentioned earlier that in semi-arid areas, farmers are forced to use 
tractors due to the short time available for sowing operations. However, 
in most of the semi-arid districts, growth rates of crop output and 
yield decl ined in the later period i.e. I 968 - 7 I to 197^"‘77, despite the 
increase in aval labi 1 ity of tractors in 1972 over I 966 , and despite the 
higher number of tractors as compared to non-arid districts in 1972, 
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indicating thereby that the availability of tractors has not been helpful 
in influencing the yield-growth in semi-arid districts. The greater use 
of tractors is probably due more to short duration of sowing than to 
trying for greater yield. However, in adjoining districts, the availability 
to tractors seems to have had some influence on yield-growth. 


The other aspect of tractor use is crop intensity, which has recently 
shown a decreasing tendency in the serai-arid districts. Only in Jalaun and 
Mlrzapur has there been an increase in crop intensity, but in the former 
the increase was a marginal i .96 percent. In most adjoining districts 

also, there was a marginal increase in crop intensity. Therefore, it could 
be said that unlike in the adjoining districts, the tractor use in semi- 
arid districts might reduce the total labor use per hectare, and thus affect 
the total earnings of agricultural labor. 


Density of Rural Population 


The density of rural population is quite high in adjoining districts. In 
some cases, it is two to three times the density in the semi-arid districts. 
By and large, the yield-growth also appears to be higher in adjoining 
districts than in the semi-arid districts (Table 6). The higher yield- 
growth in the more densely-populated districts may be explained by the fact 
that population pressure forces the cultivators to adopt new technology for 
meeting the requirements of the Increasing population.'® 



10 Ester Boserup, "The Conditions of Agricultural Growth: The Economic 
Agrarian Change Under Population Pressure" , George Allen & Unwin, 

London, IS^S* 

The direction of causation underlying the above phenomenon may be inter- 
preted in two ways. As population increases, there may not be enough 
scope for extending the margin of cultivation and increase in yield is 
expected through capital investment and from the utilization of already 
higher aval labi 1 ity of agricultural labor. In this case, population 
increase is considered an independent variable for the growth of crop 
output. Alternatively, the areas of higher yield-growth may favor 
increase in population. This explanation falls under the Malthusian 
framework in which population density has been used to explain through 
yield-growth. In this case, an increase in population is expected to 
reduce the marginal value productivity of labor to a very low level and 
'\ in some cases to zero. However, marginal value of productivity of 

labor in the given situation happens to be not only positive but also, 
in most cases, it is higher than the wage rates in most parts of the 
country. Under such a situation, the Malthusian argument does not seem 
to be app1 icable in the sense that agricultural production could be 
increased by the use of labor so long as Its marginal productivity is 
positive. The population increase may, therefore, generate sufficient 
output growth to support itself. It is based on this premise as we? I 
as in view of the fact that under population pressure the farmers 
often make more capital Investment which raises yield, that we have 
tried to explain the association between yield-growth and population 
dens ity, 
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SUMMARY AND CONCLUSIONS 

The above discussion may be summarized as follows: 

1 . The disparities in crop output-growth between the seml-arid and 
adjoining districts showed a narrowing tendency in the earlier period, 

1. e. 1962-65 to 1968-71, which may be due to the initial low level of 
crop output of semi-arid districts. After the Initial phase, when 

the crop output witnessed a deceleration in Its growth, the disparities 
in deceleration of crop output between the semi-arid and adjoining 
districts increased. 

2 . Area contributed marginally to output growth mainly in the earlier 
period ( 1962-64 to I968-7I). The contribution of yield Increase to 
output growth was high in most of the districts in the earlier period, 
whereas in the second period (I968-7I to 1974 - 77 ), the yield declined 
In most of the semi-arid districts. However, In some of the adjoining 
districts, the yield Increase accounted for a substantial portion of 
output growth. As regards crop pattern, its contribution was positive 

in both periods in some semi-arid districts. This suggests that whenever 
shifts in crop pattern from low- to high-value crop have occurred in 
the semi-arid districts in the initial period, they have tried to maintain 
a, similar shift in the later period also. 

3. As regards factors explaining the yield-growth, It has been observed 
that districts with larger holdings have lower yield-growth, insemi-arid 
districts, the increase in fertilizer use, irrigated area, pumpsets and 
tractor use were not helpful in influencing the yield-growth. But In 
adjoining districts, it appears that these factors were to a certain 
extent responsible for yield-growth. Population pressure has also exerted 
its influence on yield-growth in those districts. 

The major difference in the pattern of crop output growth between 
the semi-arid and adjoining areas observed in the above analysts consists 
In the former not being able to maintain the output levels reached in the 
earlier phase of the period covered here in subsequent years, as compared 
to the increasing output levels, even though at a declining rate. In the 
adjoining districts. As mentioned earlier, this difference is more or 
less fully explained fay the pattern of yield-growth in the two groups of 
districts in the two phases. The question that arises is why the seml- 
arid districts could not maintain their yield levels despite Increasing 
appi Icatlon of yield-enhancing factors. One explanation is that the 
seml-arid districts experienced a growth in the earlier period mainly in 


Page 12 MISRA and JOSH I /Performance 


Analysis 


the case of wheat crop which was grown in whatever irrigated area was 
available using new technology consisting of high-yielding seeds and 
fertilizers; but the scope for increasing yield of wheat on those very 
farms was more or less exhausted in a few years, and lack of irrigation 
restricted the scope of extending the area under wheat crop with new 
technology. At this stage, wheat to some extent became an uncertain crop, 
and the farmers in semi-arid districts tended to restrict growth of the 
area under wheat and shifted to more certain crops like masur (an 
indigenous pulse variety), linseed, and rapeseed which required smaller 
doses of water. Although gram and masur fetched similar prices per 
quintal and neither of them required substantial irrigation, the area 
under masur increased while that under gram declined probably because 
yield per hectare started showing a declining trend in gram and therefore 
did not remain as paying as masur . it appears that with the scope for 
taking advantage of new technology for increasing the yield and output of 
wheat being limited, the farmers preferred to choose between the crops 
grown under low-yielding traditional technology, on the basis of per 
acre physical yield and price parity, instead of applying increasingly 
large doses of modern Inputs without a certainty of high yield in wheat. 
One possibility, therefore, to have a sustained level of output and Its 
growth in the semi-arid districts Is to develop high-yielding varieties 
in dry crops like gram and masur which do not require substantial 
irrigation. 


A sure and long term solution, however, seems to be public invest- 
ment on a large scale in irrigation. Provision of irrigation would 
bring results mainly by changing crop pattern and crop intensity, while 
improvement In technology in dry crops will enhance output of these 
districts through an increase In yield per hectare of these crops. 

Our analysis suggests that marginal increases in irrigation and other 
inputs do not seem to have a positive effect on yield and output growth 
probably because there is a critical minimum level of these inputs and 
only beyond this level does any marginal improvement In their application 
yield a positive response. This may call for a massive program of 
irrigation, particularly of the minor category like pumpsets and oil 
engine irrigation which have shown some positive results in these 
districts. 


in the absence of assured irrigation on a large scale, it Is but 
natural that the farmers like to avert the risk of crop failure by 
applying larger doses of yield-enhancing inputs on crops which depend 
on water. Their strategy, therefore, to adopt the traditional technology 
lrt:such crops to min.imlze risk or to shi ft to rainfed, even though low- 
yielding crops, is but a choice among such crops on the basis of expected 
yields and prices. It thus looks essential to develop a new crop 
technology for rainfed crops in order to make them high yielding, as an 
alternative to developing large-scale irrigation which may prove highly 
costly In these districts and can be attained only in the long run. 





Table 1. Crop output growth in semi-arld districts and adjoining districts of Uttar Pradesh for two periods: 
1962-65 to 1968-71 and 1968-7I to 197^-77. 
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Table 2{b). Relative contributions of different components to output growth in semi-arid districts and 
adjoining districts of Uttar Pradesh for two periods: 1962-65 to I 968 - 7 I and I 968 - 7 I to 

1974 - 77 . 
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MISRA and JOSH 1 /Performance Analysis 
APPENDIX 1 


Methodology 

The output-growth for the purposes of decomposition analysis has been com- 
puted as the change in output in the current period (taken as an average of 
the last three years) over the base period (taken as an average of the first 
three years). The changes in components have also been similarly computed 
on the basis of three-year averages of the base and current years. Constant 
price weights have been assigned to different crops based on State prices. 

Two alternative approaches are generally followed to explain output- 
growth: decomposition^ and production function. 2 since the objective here 
is to study the contribution of different components to the aggregate increase 
in crop output, use has been made of decomposition scheme, which could be 
additive or mul t i pi i cate. The additive decomposition scheme has been pre- 
ferred to the multiplicate for the obvious reason that its results could be 
interpreted in a straightforward manner. 3 The increase in crop output over 
the period has been decomposed in different components in the following 


manner: 


P - P = (A, - A ) E W. C. Y, + A E W. X,^ (Y.^ - Y. ) 
t o ' t o' I io io o 1 io ' It 10 


" ''o ^ “i <'=it - 'lo) ''ic, 

* <\ - ''o> ' “l - ''lo) <^10 


+ (A^ - A ) S W. (C,. - C. ) Y. 

t O I It I o' 10 

''o ^ 'St - So> ('^It - ''io) 

" - V = S 'St - So) 'St - So) 

For an appl Ication of this method, see Minhas, B.S. and VIdyanathan A„ 
Growth of Crop Output in India 1951 to 1958-61 : An analysis by compo- 
nent element. Journal of the Indian Society of Agricultural Statistics, 

Vol . XVI 1, No.ZV 1965 , PPo 230 - 252 , ■■ — 

The earl lest attempt made on these lines In India, is by Raj Krishna, see 
his 'Growth of aggregate output In the Punjab,' Indian Economic Journal, 
Vol. XII, No. 1, July-Sept. 1964, pp. 53-59. ^ , 

We also sometimes find the simultaneous use of both methods. See for 
example, Pari kh,Ashok,Statewi$e growth-rate In agricultural output - An 
Econometric Analysis, Artha VI inana , Vol. 8 . No.l, March, 1966, pp. 1-52. 

Cf. Mihas,B,S. , Rapporteur's Report on Measurement of Agricultural Growth, 
Indian Journal of Agricultural Economics . Vol .XXt.No„4. Oct-Dec I 966 , 
pp, 165-182. , ' ' " ■ ' 
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where ; 


^ ^it ''^It °f crop output in the current year 


P *= A S W. C, Y, 
o o i io lo 


Index of the crop output In the base year 


A^ = Cropped area in the current year 

A^ =5 Cropped area in the base year 

C.j. == Proportion of area under the 'i' th crop to total gross cropped 
area in the current year 

C.^ a Proportion of area under the ‘i* the crop -to total gross cropped area 
in the base year 

Y. = Per acre yield of the 'i' th crop in the current year 

I V* 

Yj^ « Per acre yield of the th crop in the base year 

W. = Constant price weight for the ‘i* th crop of the selected years. 

The first term on the right hand side of the equation represents the 
effect on crop output of changes in gross cropped area, in the absence of 
yield and crop pattern changes. The second term is the effect of yield 
changes, keeping the area and crop pattern of the base year. The third 
element measures the effect of changes in crop pattern in the absence of 
changes In yield per unit of land, with the fixed cropped area of the base 
year. The last four elements bring out the effect of the interaction of 
the three major components. These interactions are between: area and yield 
with base year crop-pattern, area and crop-pattern with base year yield 
level and crop-pattern and yield with fixed cropped area of base year. The 
last element Is a three-factor interaction between changes in area, yield and 
crop-pattern. 

One of the main limitations of this scheme is that only a few years' 
Information for the base and current years has been generally used. The 
implication for analysis is that such limited data need not necessarily 
reflect the actual trends for all the years in the series, in which case 
the estimate of the scheme would not be in conformity with the trends combining 
all the years. 
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